It is now well established that many strains of Staphylococcus aureus (and commonly those encountered in hospital infections) carry their antibiotic resistance genes on extrachromosomal elementsor plasmids as they are often called (Novick 1967 , Richmond 1968 , Richmond & Johnston 1969 . These structures are made up of covalently closed circular DNA molecules (commonly 1-2 % as long as the bacterial chromosome) which are capable of survival in the bacterial cell independently of the replication of the bacterial chromosome (Rush et al. 1969) . In many ways, therefore, they can be regarded as infectious elements that survive for a period in staphylococcal cells; but while present they are frequently adventitious, in the sense that their loss may only incommode the cell under certain exacting conditions. For example, it is only in the presence of an antibiotic that a plasmid conferring resistance to the antibiotic must be present for the host cell to survive.
The adventitious nature of the plasmids in S. aureus was the clue that led to their detection in the first place. Dr Mary Barber noticed that many penicillin-resistant isolates of S. aureus threw off penicillin-sensitive variants, particularly when the strains concerned were stored for prolonged periods on agar (Barber 1949) . Novick took up this observation and by a combination of genetic and biochemical techniques established that it was highly probable that the genes responsible for penicillin resistance in S. aureus were carried in the extrachromosomal state (Novick 1963); it was Novick who resuscitated Lederberg's suggestion (Lederberg 1952 ) that such elements should be called plasmids.
Initially studies on staphylococcal plasmids were confined to those that gave resistance to penicillin G and other socalled 'old' penicillins, but subsequently plasmids conferring resistance to erythromycin (Novick & Richmond 1965), neomycin (Lacey 1971a), tetracycline (May et al. 1964) , chloramphenicol (Chabbert et al. 1964 ), streptomycin (Grubb & O'Reilly 1971) and fusidic acid (Evans & Waterworth 1966) have all been described and there is a distinct possibility that methicillin resistance is a multifactorial process, one element of which is specified by a plasmid (Dornbusch et al. 1969 ). In practice, it is rare to find more than one type of resistance determined by a single staphylococcal plasmidin clear distinction to the situation encountered among the R-factors in the enteric bacteria where single plasmids conferring resistance to four or even to six separate antibiotics are not uncommon (Richmond 1968) . Why staphylococcal plasmids should differ from R-factors in this respect is not clear; but there is some evidence suggesting that the process of marker accumulation that is so pronounced among the R-factors may also be developing in S. aureus.
Another major difference between the staphylococcal plasmids and R-factors concerns their method of transmission between bacterial cells.
Many R-factors carry the necessary genetic information to make the cell that carries them synthesize a specific apparatus that is capable of transferring the plasmids to plasmid-less recipients (Meynell et al. 1968 ). This process involves the formation of a specific bridge structurethe sex pilusand much additional biochemical equipment (Brinton 1971) . No such bridge is 2 found among staphylococci: all plasmid transfer seems to be mediated by bacterial viruses, that is by a process commonly known as transduction (Novick 1963) . In some ways this is more satisfactory than transfer by mating since the DNA being transferred between staphylococci is protected by the bacteriophage coat. However, it does mean that the range of organisms to which transfer can take place is limited by the infectious specificity of the phage that is doing the transduction and also by the presence of the necessary phage, and in practice this means that plasmid transfer in S. aureus only takes place between a restricted range of rather similar organisms. Certainly transfer outside the species has never been reported, again in distinction to the situation found among enteric bacteria.
Recently much attention has been directed to whether plasmid transfer between staphylococci occurs in the natural environment by transduction or whether this phenomenon is restricted to the laboratory. Lacey (1971a, b) has recently shown that isolation of pure virus is unnecessary for plasmid transfer in S. aureus. All that is necessary is to grow the relevant organisms together in mixed culture. Transfer of this type can be shown to occur on the surface of skin, so it does appear that gene transfer among staphylococci can occur under 'natural' conditions; and, moreover, an examination of the conditions under which the transfer occurs confirms that transduction is likely to be the means.
Much antibiotic resistance in S. aureus is therefore specified by genes carried by plasmids, but these elements differ in their properties quite sharply from the similar elements encountered among enteric bacteria even if the role they play in the protection of cells against antibiotics is very similar.
